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1020030071001 ^ ^^ 2003/11/14 

1 ? 

[x^^dH^] 0002 

[XiieSIH 2003.10.13 

[^Xil^ei^W] G02B 

SSI &}£xii ^m^:'\m o\^m ma^ 

[ o h g o| g ^ g i! ] BROADBAND L I GHT SOURCE US I NG SEM I CONDUCTOR OPT I CAL AMPL I F I ER 

[fiSeiSEl 1-1998-104271-3 

[□£|0I3E1 9-1998-000339-8 

[SS^gje^eis] 2003-001449-1 

KIM.Seung Woo 

[^eje^&is] 770220-1148415 

[o^uHgj 137-887 

i^^] A^mmmM m^=? ^mm lo-n 402^ 

[^^1 KR 

[^S£| S^fi:?ll LEE, Jeong Seek 

I^ei^^asl 680511-1657724 

[^aeiSl 431-050 

i^^i 2}z^M ^oji^ 1104 s^omr^ io6§ 

805^ 

I^^l KR 

^^RD\] HWANG, Seong Taek 
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1020030071001 '^M- kJUU^j/ 1 1/ 14 

I t 

[2^o|ESbj^j 650306-1535311 
[o^oi^j 459-707 

[^4:1 CUilOHI^M 102e 303S 

[^^] KR 

oia^ (2J) 

15 S 29,000 
0 9 OS! 

(o^^^ggj 0 2 0 a 

[&'A^S^S1 7 1.^ 333,000 ^ 

362.000 S! 



15-2 



I ? 

•yDl #EflH ^ ^B] #2flHS!|-, ^1-71 <y=^oll ^^^^ ^tiVAj-f^^ ^Wj^H ^ti ^ ^-tl^ 

<^1^#€^ ^rt^Ajfl^ «]-47ll- if-*H ^^^^1- ^1:4. 

£ 5 



15-3 



aVS^l ^f^#7ll- ol^i|_V :f cfl^ ^^{BROADBAND LIGHT SOURCE USING SEMICONDUCTOR 
OPTICAL AMPLIFIER} 



£ 5^ ^ ^^^^ ^ ^Aldflol] 4# ti>£^] ^^4711- O]^^ T^^^^ 14 

H 6^ -g- ^^^^ ^Aloflol] tt^s HV£^] :ff^#7ll- oj-g-t!: ^tJi\<^ ^^S] ^^^^ 

^ ^^4711- ol-g-t^ ^Cll^ ^:^oll ^t!" 



15-4 



<8> -^ti}.^ 0.S 3^^^ cfl^<^l>«-i 4-§-7>^lV ^tfl^ %^o^S.^ 4<^l^H(light 

emitting diode: LED), 4<^l^H(super luminescence diode: SLED), 

■n- ^^^7l(EDFA) ^^^j^j-JL $14. o]:^ ^f^^7)^ JZ#^(high power) 

^ -^-^(polarization insensitive)*]: ^ $17] ^t}]-^ 

^^^i #^ 'li-^*^! 1 ^ $14. ^s-iq- si-^J-'^'^'^l tt^Jsl'H $l^^i ^cfl-^ ^^^.^^^o^ ^ 
^£ A>^oi4. :^n]- o}qei. zi H7l st!- ^£^-1] yltfl HJl 7]-^ ^ 

'^.^-yr^ -i-^ll ^^7l7l- cH^7l nfl^oil olEit!: ^^1^^ tfi^^ ^ $Ife 4-€- cfltH ^^^l" 

<9> s-o^ s)-^^^4^U-^(wavelength-division-multiplex: WDM) ^ 7]- 

'a^l-^J-Cpassive optical network: PON) ^cfl^ ^^2] ^^^^o] t^^^^^] 7]^s] % 

ci]^ ^^^^l-'a ^:ii;^l-:e.4 ^i^*}7il ^1^^ ^^^t ^ $i^ ^^47loi] 

io> tiV^^fl ^^471 (Semi conductor Optical Amplifier; SOA)fe ^^7]^.^]^ -§--§- o]&]d\] 
tiV£^]^ Wl^i^^^^^ ol-g.*> :t7l^^^ ±^K^ i^^l, 5l-:^J-^^7l. feH^^S., 7l]>S 

71, ^/^^7])oiio] 0.^0] ^o]t}c^ -§--§- ^-^o)] 4^c^t!- ^2:71- ^1<L>5]^ $14- 

^^47] (travel ling S0A)(100)S] ^^if- 7fl5^aio.5. u)-e]-u£ £i^o14. ^oM 
^ ^^471(100)^ ^^l^*^^-?] 1-^^#(101), ^^7] ^^^^(101)^ ol-BflS!]. ^o|l 4Z| ^ 

^J^^ ^5.1- %^^f^(101) xflS. ^^tl-^ ^t:-1#Hfl'3 (102)4 -2.i3l#Efl'3(103) ^ 44 
Rl, R2^ ^^fe -¥-^4(Anti Reflection; AR) ^^f^(104, 105)-^S. ^^^^4. ^^^] 

15-5 



iuzuucjuuviuui 'u^r- ^^.kjvo/ lu it 

I i 

<i2> usiq-, tiV£^] :^^^7li- ^tfl^ ^^o.^ 4-g-*>7l *!• ^ ^'^l^i^> ^^1 

SJ/t^sl<H f:^^ ;c>o^aj-^^(Amplified Spontaneous Emission; ASE)^ ^^^l^ffe ^-^f^ 
£^1 ^f^^7l (Reflective S0A)1- ^W^}^ 

^ iVi^l ^^^71(200)^ l:^^f^(201), <ac1#2fl^(202), j2.B]#efl^ (203) , Rs^ ^>^>## 
5}.^ ^lUl- s^f^(204) ^ R4^ a>A}^-i- jLtiVAf ^^^(205)AS. ^^^€4. :£ I'Hl 

t^^7l (100)51-2] ^H^^ ^^H^l ^^^71(200)2] ol^cg^o^ 
^1>4 5^^^(204)0] ^^Jsm, T:f€- ^ 3^f^(205)^ ^^^S)^ W ^ 

# 4€r ^ tiVAH^J^S.'Hl %^^f'(201)<^lA-l IV «1 

<14> ziEiv+, >^V7l f^efl tiVA>^ tiji^fl ^f^^7l^ ols. l-^(gain ripple)^: 

cj-i^ al-AV^ofl 4^ ols. ^^o^ t+El-'^ S'^^S., ^]^^]^^ 10%(0.5dB) i^l 

'LV^ <^1^ ^7] aVA}^^ ^ 9X^. l-'H 30dB^ 

<^1^(5)^ ^^7]^ ^4- 0.5dB o]*!-^ o]^ 1-^^ <g7l ^^7] <y=ig5] tiVAf^ 

^ ^(Rsi^) 1x10-8 ^<^V<5]: 31tiVA> S^f^^ ti_U>^ol 30% ojAj- 

7}^^}^, #^^<^lAio] 1x10-8 ^t^^ ^o}c\ ^Vuf^ ^ o;i4. n 



15-6 



t o]^ #1 ^^^^ ^711 ^4 ^ Si^^, °1^<^1 ^ '^g^'^l^i^ #1 



^^^-i- ^SflA^^ ^#7lfi] t^cfo^ tiVAV^^ ^^^J2.5. #o^0> ^1-^ ^;^]^ol 014, 



<16> .^1-71 ^^^^7] ^i}c^ ^ %V^<^1 11^. tiVH^l ^^^711- o]-g-^V ^cfl^ 

oj^cg^ol o]D] ^sflH #211^5^-, %A^% <y=^ofl ^tiVAf^^ 

«J:i^l ^f^47]2^ ois.^^^ «]:47ll- S^^H ^^^^^ tbcf. 

<17> SE^V, A^7l tiV:£^] :^^^7lS!^ «}47lS!l-5] ^^^^ ^ t!" ^S^S-l" if-*H 

^^^4 (coherent length) ^ «!! <5l'^i- €■ ^^i-^S W. 



15-7 



iUZUUcJUUY iUUl . . s^r- ^uuo/ JLJL/ J.H 

c^s]^ ;^-f zi Aj-^^lt!: ^^^^ ^5^tl4. 
<20> £ 5^ ^ ^^^^ ^Ajc^loil 4^ tiV^^l :^^^7ll- ol-g-tl: :^cfl^ ^^^^ M- 

<21> :E 51- ^S^>^, t^fl^ ^^(500)€: ^H^l ^f^^7l (510)5]-, ^S.^ W 

^71(510)^ "^^^ c]-^6.s.«E-l ^>4^l7lfe ^tfl^ ti]:^V7l(530)^, ^^7] 

^^^7](510)Sf ^471(530)1- ^1^^17]^ ^£34^(520)1- ^t^H 

44 ^^^^^ ^c11-£fl^ (512)4 ^tH#2fl^(513) ^ 

44 Rs, Re^ ^^41-^ 4^ ■^«V4(Anti Reflection; AR) S^#(114, 115)^5. 

<23> .^>7l ^tfl^ «]-A].7l(530)^ «>i^l ^^^7lo1lAio] jjitiVA]- ^^^5] <^^>^ 

4. ^cfl^ ti]:A>7l(530)^ tiJ:4#^ ^^^7l(510)s] oj^^o^ zji^ofl 145^ 

€4. <^lfe ^##7] (510)^1 t^£]fe ;<l-<t!«c)-#^(ASE)<^l ^c>l;5l ^oj ^^0]]^^ 

'Hi:- i5^-(saturation) sl<H ^£^1 ^f^#7l(510) i^l^*^! ^^^1*1"^ ^^-^l- 

7](530)£] «14i7l- ^^<Hl£ «}4£7l- wl^iv ^ ^^l-?]-, ASE 

n ^^tJ tS. i^£)o1 oj;^] oll^ «]-47l^ a.U].£7l- ^ 

^ ^-f7> «]-A>i7> ;§^oll Jl3J1-7> 3711 l^^Tll S| 13^ , o] 5] ASE2] S^^^S^ 



15-8 



(single mode fiber)*^!^^ c^-^^ ^^^S. ^4- ^^7]^ c]-,^ 4% ^jSojo. 



RgnVf- tiVAfslJi 41^:^1 ^o] #^^4. ^£4S.(520)«H1 ^#*><^ 

^cfl^ ti_U|.7l (530)011 «J:4^4. ^>4^ S^f^(515)^ -f «ll ^V^^l 

71(510)^ ois.^(5ii)ofl 4ai ^^^^o] ^ ^tiVA]- ^^^(514)^ ^, 

1-^^ ^i-fet^. <^1^ 1-^^ ^f^^7i4 <^]^ l-^^l-^^ ^1^^ ^ 

^ ^<i]o.^ -^5-^^^ %o] oj:^ cfig A>oli. ^^5*>^ ^S] 7RM^^j(coherence)-2. 

5. <?It^ 5^ti-Hl-3E|l^ S-^ofl ^-y^V ^ol4. 44A-1, %^t^o1lAi4 ^o] ti_U>7ll- tiV^^l 

:^^47l4 ^^oil Wfl^l^ ^-f ^o] o]S.^ojlAi ^^S\o] £45.1- 4^ ^^>7loll n 
^ o]D] 7RV^^>^j^ gi7l nfl^oll o]^ l-^o] ^V^Je>4 ^7]] ^4. ^^1 ^f^^7l4 
^'S^ 1^4i:<=1 <=g(zero)<^l <^l-\i c11<HlAi ^^71^ 4^V4 ^^l]*}7ll 4fe 

(coherent length) i4 afl ol>^J-(ojll- -f^ lOmm oj^^) 3^ ^4. 
<26> £ 6^ ^ ^^^4 ^^l<^loll 4€- ^^47)1- oj^tl- ^ifl^ ^^(600)51 ^ 

M-Ei-vfl iTgoi4. ^ ^4afl4 ^uH^ ^^(600)^ yvs^l ^^^7i(6io)5+. 

^#^71(610)51 ^'^O.^.^E^ WJ^H^I^ ^CH^ l^'^f 71 (630)5]-, Aj.7) 

15-9 



1>£^1 ^f^47l(610)fil- ^cfl^ tiV47] (630)1- ^:E4^(620)1- IL^^t}<^ ^^^^ 

4. SEIV, >^j-7| tiV^^I :^^i7](6io)S!f :^ufl^ til-Afy) (630) 4^1^ ^iE5]-S.(620)^1 ^ 
(polarization control ler) (640)1- t-] i^tt^. 
<27> ^^71(640)^ tiVt^l ^##71(610)^ ^^^^^ ^^^1-71 ^t-V 

tiVS^l ^^#7)(610) 7Hl7} S]^^^ol olc^e^S #^^^0.5. o]^ 

T^S] ^ olcf. 

<28> ^ ^^o^ ^^i^i^ T^^l^^ ^^1 <^1<^1 ^^*>^-^M-, ^ 

'^^i^i ^^M-^l ^fe ^i^i 7M ^^o] 7>^t^ 1-^014. ^ 4^^^ 

5] "^^^ ^m<^ ^^n^^^^ c.>q ^^t}^ ^^^^^ ^1- 

<29> ^J-^^V affif ^o] ^ ^Vt^oll 4€- ^^i^l ^^^711- o]^*}- ^q]^ :^^o. 7|^o^ 

a_U].Al7l^ jltil-A]. §1-^ :^tfl^ ^>47ll a>£^l ^^^712^ sq^ofl ^o_S.^ 

^2] 7RV>^^^^ (coherence) <y*V o]s. o.^^ ^oji^^ ^v^cf. u^^/.^ , ^ 

2^^:1-1^ aVH^l ^^#71 <y:^ ^1^2] ti}A]-^ ^Slt^]^ ^7] nfl^o)! ^ 

#47)2] ^ ^4. stt, ^^^711 ^sJt-^^^ «J-:£^fl ^^^7l2^ ^ 

4 ^^^^ at!: 2:^1- ^ SJ^ 7f^lJl 014. 
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iUZOUcJUU/iUUi e^r- ZUUO/iX/i't 

\ r 

oiscg^o] <^t\ ^ taflHfi]-. >a-7l <^J=c].oll ^^^^ 

amt^^ f7] m^^s. >^7] ^v^^i %^^7]2] o]^^^^ ^±s^^]f]^ 

l>47l# it^H ^^^^^ ^^1-^^ *m 1>£^1 ^^^^711- oj-g-tV ^cfl^ 
[^^1)- 2] 

I^^H- 4] 
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1020030071001 "U^r- 2W6/IL/L^ 

^^7] aVs^l '^^^■7]^^^ ^I-^M^ ^<5l(coherent 

length) ^ till ^ ^-i: ^^1-^5. ^^£^1 ^^#711- 0]:%.^ 

10mm oj^ojo. s.;^io.^ t}^ ti>£^l :^^47ll- oj-g-t}: ^^cfl^ . 
I^^^D- 61 

4% ol-Aj-ol^ ^^lAS. ti}£^il ^^#711- ol-g-*}. :^c)l^ 
[^^*^ 7] 

^1 1 vfl^l ^1 3 # c>l:^ *J-<^1 ^71 tiVt^l ^^^71^1 Sl^A^^ 

^^^1-71 ^IV ^^711- Cl if-^H ^^^f ^ ^^1-^5. ^1-^ tiVc^l :^^^7ll- ol^^V 
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iu;^ucsuu/iuui 



IS. 11 
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R,{AR) 
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[£ 21 



200 



204 



203 201 



R,{AR) 



-f- 

202 



'205 



R,(HR) 
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500 
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